Purpose. To assess the use of Wagner cementless self-locking stems for massive bone loss in hip arthroplasty. Methods. 22 patients with severe proximal femoral bone loss either due to prosthetic loosening or comminuted fracture were treated by Wagner cementless self-locking revision stems between November 1993 and June 1995. Results. Radiographic evidence of early bony incorporation was found by 1 month in most cases. At a mean follow-up of 7.1 years, the mean Harris hip score increased from 30 to 84 points. It was less than 80 points in 4 patients, 2 of whom experienced severe thigh pain due to marked progressive subsidence of the stems (by 13 mm and 20 mm), which were revised 2 and 3 years later respectively. Conclusion. Implantation of a Wagner cementless selflocking revision stem provided satisfactory results for 82% of patients. Hence, in some difficult conditions, this device is a good choice of management.
INTRODUCTION
Hip arthroplasty is sometimes very difficult when the proximal femur has been destroyed-for example, because of extensive bone resorption in revision cases, an unstable stem after fractures, or severe comminuted fracture. To solve this problem, cementing, 1 autogenous bone grafting, 2 massive allograft bone packing, [3] [4] [5] cortical strut grafting, 6 and use of various uncemented long-stem prostheses 7-10 and custommade prostheses 11, 12 have been tried, achieving variable results.
The concept of stem fixation has been developed by Wagner, 13, 14 with the emphasis on fixation by the distal femur to spare the diseased part of the proximal femur, thereby allowing the latter to heal. This approach has been adopted by some surgeons within the field of revisional total hip arthroplasty. [15] [16] [17] We have expanded the indications to include some unstable peritro-chanteric fractures that are difficult to treat or that have failed reduction and fixation; the results are promising and encouraging, and are reported in this paper.
MATERIALS AND METHODS
From November 1993 to June 1995, we implanted 22 Wagner stems (Wagner SL revision stem; Protek AG, Bern, Switzerland) in 22 patients. The stem is made of a high-strength titanium-aluminium-niobium alloy and has a dull corundum-blasted finish. The main part of the stem is conically shaped and has 8 longitudinal ribs to provide rotational stability (Fig. 1 ). The conical shape of the prosthesis allows spontaneous selfstabilisation in case of microscopic bone resorption. The prosthesis automatically adapts to the conformation of the new surroundings by settling further into the medullary cavity postoperatively. The patients were 8 men and 14 women whose average age at the time of arthroplasty was 64 years (range, 53-76 years). The preoperative diagnosis of these patients were unstable comminuted fracture of proximal femur in 8 hips (in patients who could not withstand the long recovery time and uncertain results of reduction and fixation), aseptic loosening in 10 hips (loosened primary total hip arthroplasty in 6 hips; and revisional total hip arthroplasty in 4 hips), septic loosening of primary total hip arthroplasty in 2 hips, and femoral fracture after primary total hip arthroplasty in 2 hips. The preoperative Harris hip score was below 50 in all cases. All hips had the same problem of marked damage of the proximal femur, which would not have provided a good base for the initial fixation of most available stems (Table) .
The standard anterior-lateral surgical approach without trochanteric osteotomy was used in most cases. For the 8 patients with peritrochanteric fracture, the femoral neck was osteotomised at an appropriate level, and the remaining bony fragment together with fractured fragments were preserved for later reduction during and after the impaction of the stem. In 5 cases of revision, the transfemoral approach described by Wagner 13, 18 was used to remove the cemented old implant. When performing the transfemoral approach, the proximal medullary cavity was curettaged to healthy bone, which was confirmed by the active oozing of blood. The myofascial attachment of the proximal bony fragments was well preserved throughout the procedure. The distal femoral canal was prepared by using an appropriately sized reamer to receive the prosthesis with a snug fit. No attempt was made to rigidly fix the damaged proximal femoral fragments to the prosthesis. Only absorbable suture materials were used to fix the myofascial and bony fragments together.
Bone grafting was used in one case, because the bone stock of the femoral canal had become poor from previous failed revisions. We used an impacted allograft to fill the gap to provide a snug fit for the largest prosthesis available. Postoperatively, the rehabilitation protocols were tailored to fit the individuals. As a general rule, gentle passive range of motion was allowed for 2 weeks to facilitate soft tissue healing; limited assisted active range of motion was then started, with care taken not to jeopardise the myofascial and osseous envelope of the proximal femur. Partial weightbearing and ambulation with 2 crutches were allowed in most cases when a snug fit of the prosthesis could be achieved during surgery. Non-weightbearing for 3 months was prescribed for the single case of allografting. Patients were regularly followed up-at 6 weeks, 3 months, 6 months, 1 year and then once a year. Follow-up examinations included radiographic evaluation and physical examination with grading of pain, walking ability, and joint motion. The Harris hip scoring system was used for functional evaluation. 
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RESULTS
When only the stem was revised (4 cases), the average duration of surgery was 2.2 hours (range, 1.5-2.8 hours) and the perioperative blood loss was 0.6 l (range, 0.4-0.9 l). In 18 cases in which the acetabular component was also revised, the average duration of the operation was 2.8 hours (range, 2.1-3.7 hours) and the average blood loss was 1.0 l (range, 0.5-1.8 l). The mean total hospital stay was 11 days (range, 7-21 days). For patients who underwent procedures using the transfemoral approach (6 cases), the mean total hospital stay was 15 days (range, 12-21 days). For the patients with unstable comminuted fracture of proximal femur fracture , the mean duration of surgery was 2.4 hours (range, 2.1-2.8 hours), the mean blood loss was 0.7 l (range, 0.5-0.9 l), and the mean total hospital stay was 10 days (range, 7-13 days) [Table] .
All but 2 patients regained their walking ability unaided within 3 months. Definite radiographic evidence of bone regeneration in the bony defects was achieved within 3 months in all patients except the recipient of the impacted allograft. For patients who underwent procedures using the transfemoral approach, bony incorporation of the osteotomy site was found as early as 6 weeks postoperatively (Fig. 2) .
At a mean follow-up of 7.1 years (range, 6.4-8.0 years), the mean Harris hip score was 84 points (range, 29-97 points). It was less than 80 points in 4 patients, 2 of whom experienced severe thigh pain due to marked progressive subsidence of the stems (by 13 mm and 20 mm), which were revised 2 and 3 years later, using a larger femoral component.
DISCUSSION
The primary goal of Wagner stem implantation is to make use of the fracture-like situation in the proximal femur, thereby keeping the fracture fragments well vascularised to stimulate new bone formation. The destroyed upper femur, either caused by the disease process itself or created by the procedure's transfemoral approach, heals quickly and well. Accordingly, the operative procedure can be simplified and the operative time shortened. The stem fixes rigidly to the isthmus of the femoral canal by way of its tapering shape. Rotational stability is also achieved by the specially designed ribs around the stem. Furthermore, the rigid initial stability allows the proximal femur to heal.
Most of the cases in our series were revisions for failed stems that could not be revised by conventional prostheses because of massive bone loss in the proximal femur. Such condition is the original indication for the use of a Wagner stem. We have expanded this indication to elderly patients who had unstable comminuted proximal femoral fractures that were difficult to manage by reduction and fixation. We obtained favourable results in this group of patients because of the relatively good bone quality in the femoral canal, which was important to bear the stem. The main reason for stem subsidence in our series was the poor quality of the bone due to multiple previous revisions or use of an undersized implant. This problem may be overcome by more careful selection of patients.
In total hip arthroplasty, implantation of a Wagner stem is indicated when the proximal femur is destroyed, usually with acceptable results. When using this stem, the proximal femur can be more easily manipulated (e.g. in the transfemoral approach) to facilitate difficult stem removal. The destroyed bone heals quickly after this procedure, and the shortened operative time helps with the return of functionality during the immediate postoperative course.
